Gene action for some economical traits in squash was examined by 6 x 6 diallel crossing excluding reciprocals using four foreign varieties, as well as, two local varieties. These varieties were belonging to the species of Cucurbita pepo, L. All 21 genotypes , included six parents and their 15 F1 hybrids were evaluated in the following two locations; Sakha Research Station in Kafr El-sheakh and private farm at Mansoura-Dakahila governorate. Data of vegetative and flowering traits were recorded on plants within plots on the two types. The obtained results revealed that the mean squares of genotypes and its components, GCA and SCA were highly significant for all studied traits, indicating that additive and non-additive genetic variance contributed in the inheritance of the studied traits.
INTRODUCTION
Sumer squash is belonging to the family of vegetable Cucurbitacea having a wide range of variability. It is an interesting crop plant for genetical studies. In Egypt, there are only two local varieties of squash the first namely Ballady which is totally discarded for its prostrated growth habit and low yield, and the second namely Eskandarani which is characterized with high production based the satisfaction of both producers and consumers at the present time, but not may in future. So, knowledge about the mode of gene action of economical traits, which directly contributes towards yield, in any crop like summer squash (Cucurbita pepo, L.) helps to formulate the genetic basis for breeding. When the additive genetic variance is the main component of the total genetic variation, a maximum progress would be expected through selection programs. On the other hand, the presence of a relatively high non-additive genetic variance (including dominance) indicated that the production of hybrids should be the ultimate improvement as a result of the direct relationship between non-additive gene action and hetrotic effect, Abd El-Maksoud et al (2003) .
Additive and non-additive genetic variances could be derived from the combining ability analysis. Therefore, the estimates of general and specific combining abilities are of great values in establishing the most proper breeding approach. In this respect, Al-Araby (2004) , reported that both GCA and SCA were highly significant for main stem length, and number of leaves per plant indicating that both additive and non-additive genetic variances were important for the inheritance of both traits on cucumber. In a diallel cross system among seven inbred lines derived from Eskandarani cultivar, El-Sharkawy (2000) regarded that a parental inbreed line L 2 could be considered as a good general combiner for harvesting early yield. This result also indicated that the tow crosses L 2 x L 5 and L 2 x L 6 gave the earlier F 1 hybrids and these crosses possessed the highest estimates of SCA effect. Mohanty (2000) on pumpkin, reported that the mean squares due to general (GCA) and specific (SCA) combining ability effects were significant for No. of leaves plant -1 and No. of male flowers plant -1 . This investigation aimed to present further information dealing with nature of gene action and combining ability effects for some economical traits, as well as, estimation of genetic parameters for all studied traits in squash.
MATERIALS AND METHODS
A partial diallel crosses was done using six verities of squash. These varities were: Eskandarani (P 1 ), Zucchino mezza lung bianco (P 2 ), Arab Marrow (P 3 ), Marita (P 4 ), Zucchino, Nano Verde di Milano (P 5 ) and White Bush Scallop (P 6 ). All the 15 F 1 hybrids along with their parents were evaluated in Randomized Complete Blocks Design (RCBD) with three replications. Spacing of 1.m between rows and 0.5m between plants were applied at the two following locations; Vegetables Research Farm, Kafr El-Sheikh, Egypt and private farm at Mansoura-Dakahlia governorate. The recommended cultural practices were followed.
Data were recorded on ten randomly plants from each plot and mean values were used for statistical analysis. Combining ability analysis was carried out according to method No. two and model No.1 of Griffing's (1956) . The following genetic components of variation were calculated using Hayman's procedure (1954) and presented by Singh and Chaudhary (1977) .
RESULTS AND DISCUSSION
Highly significant differences were found among genotypes, parents and crosses for all studied vegetative and flowering traits except for parents at the two locations and their combined data for No. of female flowers plant -1 and No. of male flowers plant -1 for parents vs. crosses as presented in Tables 1and 2. These results indicated a wide range of genetic variations among parental varieties were used in this investigation. Parents vs. crosses mean squares indicated that the average of heterosis was significant in all crosses in the two locations and their combined data over locations for all vegetative and flowering traits. The interaction of genotypes, parents, crosses and parents vs. crosses with the locations were highly significant for all vegetative and flowering traits except for parents /locations for No. of female flowers plant -1 and parents vs. crosses / locations for No.of male flowers plant -1 , respectively.
It is important to evaluate the potentiality of parents for the expression of heterosis through the evaluation of their performances over a number of environmental conditions. Genetic diversity alone would not guarantee the expression of heterosis but suitability of the environmental conditions is required. Similar results were obtained by Al-Ballat (2008) and Al-Araby, (2010) .
Both general and specific combining ability of genetic variances were found to be highly significant for all vegetative and flowering traits in the two locations and their combined data. Except for general combining ability of No. of female flowers plant -1 in the first location as shown in Table 2 . These results indicated the importance of both additive and non-additive genetic variances including dominance in determining the inheritance of these traits. The interactions of locations with GCA and SCA were found to be highly significant for all vegetative and flowering traits indicating that both additive and non-additive genetic variance tended to interact with the environments. Therefore, selection for these traits would not be effective in a single environment, but more environments would be required. This result was agreed with conclusions obtained by Al-Ballat (2008) and Al-Araby, (2010).
The ratio of σ 2 GCA / σ 2 SCA estimate were less than unity for all the traits indicating the preponderance of non-additive genetic variance. This finding suggests the importance of non-additive gene action in the production of squash hybrids. Similar results were obtained by Kumbhar et al. (2005) , Obiadalla-Ali (2006) and Al-Araby, (2010).
As shown in Tables 3 and 4 high relative estimate of dominance genetic variance were achieved for all vegetative and flowering traits. The relative magnitude of the dominance genetic variance to additive genetic variance was very high. Consequently, such type of variance was very important contributor for vegetative and flowering traits. So, the dominance genetic variance played the most important role in the inheritance of these traits.
Tables 3 and 4 presents the genetic components of the six vegetative and flowering traits under investigation according to Hayman (1954) . The additive component "D" was insignificant positive for No.of leaves plant -1 in the first location; leaf area (cm 2 ) in both second location and the combined data; both No. of male flowers plant -1 and sex ratio in the second location and for No. of female flowers planr -1 in the tow locations and their combined data. However, the values of dominance components "H 1 " and " H 2 " were highly significant for these traits, except for H 2 for No. of male flowers plant -1 and sex ratio traits for the second location. These results indicated that dominance effects were relatively more important than additive component in the inheritance of these traits. The magnitude of "H 1 " was more than "H 2 " in all studied traits, indicating that the most loci, the positive and negative alleles, were in equal proportion. These results agree with those of Gendy (1991) and Al-Ballat (2008) .
Dominance variance over all heterozygous loci "h 2" was highly significant for all vegetative and flowering studied traits except for No. of male flowers plant -1 in the first, second location and their combined data and for sex ratio in the first location indicating that dominance was unidirectional.
The values of "F" were insignificant for leaf area (cm 2 ) and No. of female flowers plant -1 at both locations and their combined data; No. of leaves plant -1 in the first location; No. of male flowers plant -1 and sex ratio in the second location. While it was significant for the other vegetative and flowering traits. Suggesting that dominant and recessive genes were in equal proportion. On the other hand, "F" values were significant for all vegetative and flowering traits, indicating that there was asymmetric gene distribution with an access of dominant alleles as compared with recessive ones.
The influence of non-additive genetic variance as indicated by the relatively larger values of (H 1 ) and (H 2 ) than those of (D), suggesting that there is a possibility to break the yield plateau of squash by exploiting the dominance genetic components. This finding was further justified by the ratio of (H 1 /D) 1/2 which revealed over dominance. Al-Ballat (2008) , also found over dominance for the same studied traits. The ratio of (H 2 /4H 1 ) was less than 0.25, indicating that a symmetric distribution of positive and negative alleles is existed in the parents. The ratio of total number of dominant to recessive alleles in the parent (KD/KR) was greater than unity of all traits indicating that the proportion of dominant alleles was greater for these traits.
Data presented in Tables 3 and 4 showed that heritability estimates in broad sense (h 2 b) were high for all vegetative and flowering traits, while heritability estimates in narrow sense (h 2 n ) were relatively low for all studied traits. This further suggests that a major part of the total phenotypic variance for these traits was due to dominance genetic variance and environmental effects. These findings lead to conclude that the production of squash hybrids is the most important suitable breeding program. On the other hand, selection for such characters must be done in the later generations. This result agrees with those obtained by El-Gendy (1999); Mohanty and Mishra (1999) , and Saad (2003) and Obiadalla-Ali (2006) .
General combining ability effects:
The estimates of general combining ability effects for the parental varieties for all studied traits were estimated and the results are presented in tables 5 and 6. The genotypes, Arab Marrow (P 3 ) and White Bush Scallop (P 6 ), were found to be good general combiners for vegetative and flowering traits as presented in Tables 5 and 6 . Arab Marrow (P 3 ) was a good combiner for stem length and leaf area with positive highly significant values for GCA effects. White Bush Scallop (P 6 ) was a good combiner for No. of leaves plant -1 , stem length(3.088) and No. of male flowers plant -1 (2.88). Zucchino mezza lung bianco (P 2 ) was best combiner for sex ratio (-0.220). So, could be used as the best parent to improve vegetative and flowering traits. The performance of parents was an indication of their GCA effects for all the above traits, which was reported earlier similar results by Sharma and Pathania (2000) , Kamooh (2002) , Abd El-Maksoud et al. (2003) , Obiadalla-Ali (2006) and Al-Araby (2010). 
Specific combining ability effects:
The estimated values of SCA effects for vegetative and flowering traits in the two locations and their combined data are presented in Tables 7 and 8. The results revealed that out of 15 cross combinations, The F 1 hybrids (P 1 x P 3 ); (P 2 x P 6 ); (P 2 x P 4 ) and (P 2 x P 3 ) showed significant and highly significant positive desirable of SCA effects for No. of leaves plant -1 for both locations and their combined data. The F 1 hybrids (P 1 x P 2 ); (P 1 x P 3 ) and (P 2 x P 6 ) showed highly significant values for stem length at the two locations and their combined data for leaf area (cm 2 ), the two F 1 hybrids (P 2 x P 4 ) and (P 2 x P 5 ) gave the highest significant and highly significant positive values (desirable) for SCA effects. Four crosses also revealed positive and highly significant SCA effects for No. of male flowers plant -1 for the combined data. In case of No. of female flower plant -1 , significant positive SCA effects were recorded for nine F 1 hybrids from the combined data. The three F 1 hybrids (P 1 x P 4 ); (P 1 x P 3 ) and (P 5 x P 6 ) were the best hybrid for this trait. The results cleared that seven cross combinations recorded significant and highly significant positive values of SCA effects for sex ratio trait. These crosses also showed good specific combinations for most of studied traits.
In this respect, many authors obtained variable estimates for both GCA and SCA effects in squash among them, Ahmed et al. (2003) , Sadek (2003) , Abd El-hadi et al. (2005) , Obiadalla-Ali (2006), Al-Ballat (2008), Kumbhar et al. (2005) and Al-Araby(2010). 
‫اليكرا‬ ‫الفنيالو‬ ‫كونكتيال‬ ‫و‬ ‫ائتيف‬ ‫علي‬ ‫القدرة‬

